Photoaffinity labeling of erythrocyte membrane (Na+ + K+)-ATPase with high specific activity [125I]iodoazidogalactosyl digitoxigenin.
Photoaffinity labeling of (Na+ + K+)-ATPase in erythrocyte membranes with cardiotonic steroid derivatives, followed by gel electrophoresis, requires a radiolabel of very high specific activity, since the enzyme represents less than 0.05% of the total membrane protein. We report the synthesis of a radioiodinated, photosensitive derivative of the cardiac glycoside, 3-beta-O-(4-amino-4,6-dideoxy-beta-D-galactosyl)digitoxigenin, with very high specific activity. The product, [125I]iodoazidogalactosyl digitoxigenin ([125I]IAGD), is carrier-free with a specific activity of 2200 Ci/mmol. Incubation of [125I]IAGD (1.8 nM) with human erythrocyte membranes (300 micrograms protein), followed by photolysis and analysis by SDS-PAGE, showed specific radiolabeling of a polypeptide that had the same molecular weight as catalytic alpha subunit (100,000 Mr) of (Na+ + K+)-ATPase in eel electroplax microsomes. Photoaffinity labeling of erythrocyte and electroplax membranes by [125I]IAGD was specific for the cardiac glycoside binding site of (Na+ + K+)-ATPase since radiolabeling of the alpha subunit was inhibited when ouabain was included in the pre-photolysis incubation. [125I]IAGD can, therefore, be used as a probe in structural studies of human erythrocyte membrane (Na+ + K+)-ATPase.